Assembly and characterization of biofunctional neurotransmitter-immobilized surfaces for interaction with postsynaptic membrane receptors.
Herein, we report progress toward the development of bioactive surfaces based on gamma-aminobutyric acid (GABA), a major neurotransmitter in the nervous system. Whereas immobilization techniques have focused largely on antibodies, enzymes, and receptors, to our knowledge, this is the first report of a prototype neurotransmitter-immobilized surface. Biosurfaces were assembled onto either mica or glass using passive adsorption of avidin and subsequent attachment of a derivatized form of GABA via a biotin-avidin affinity bond. Surface characterization of these prepared bimolecular surfaces was determined using atomic force microscopy in tapping mode. The data reveal that passive adsorption of avidin is uniformly dispersed and cluster densities can be controlled through the concentration of the avidin incubation solution. GABA tethered via biotin to these avidin surfaces displayed a unique surface topology; in addition, histograms of surface heights suggest two different types of molecular cluster populations. Functional assays were performed to test the biological activity of the synthesized GABA. Anti-GABA antibody directed to these bimolecular surfaces result in morphological topologies and histograms that indicate antibody-antigen binding. However, nonspecific anti-immunoglobulin G antibodies directed to these surfaces show low binding affinity. Taken together, the data support the idea that the synthesized surfaces are biofunctional.